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(57)Abstract ^ 
PROBLEM TO BE SOLVED: To alleviate stresses applied to an 
electrode with a first wiring and an insulating layer when a pressing 
force is applied to an external pressure terminal, by covering with 
an.insulating layer a part of the first wiring provided by covering the 
electrode of a semiconductor chip. 

SOLUTION: A first metal wiring 20a is provided in the horizontal 

direction to cover at least a part of an electrode 1 1 and toward the { 

opposite side of the side adjacent to the electrode 11, namely •> 

toward the inside on a semiconductor chip 10. Next, an insulating 

layer 30 consisting of an insulator having low elasticity is provided 

to expose a first wiring 20a on the electrode 1 1 and to cover a part 

of the first wiring 20a and the main surface of the semiconductor 

chip 10. End part of the insulating layer 30 has a cross-sectional 

shape like a wedge sloping to the main surface of the 

semiconductor chip 10. A second wiring 21 consisting of metal is 

provided on at least a part of the first wiring 20a and insulating layer CHJ 

30. Moreover, a land 22 which is connected to the second wiring 21 

to function as an external terminal is made to be exposed to the flat 

area of the insulating layer 30. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor chip with which the electrode has been arranged on a principal plane, and the 1st 
wiring connected to this electrode as covered said electrode. The insulating layer which carried out opening of the 
field where it is prepared on said principal plane, said a part of 1st wiring is covered, and said electrode is arranged, 
The semiconductor device characterized by having the 2nd wiring for connecting the external electrode terminal for 
being prepared on said insulating layer, and delivering and receiving a signal between external instruments, and said 
the 1st wiring and external electrode terminal. 

[Claim 2] It is the semiconductor device characterized by preparing said 2nd wiring on said insulating layer in a 
semiconductor device according to claim 1. 

[Claim 3] It is the semiconductor device which is further equipped with the through hole which arrives at a part of 
field which said 1st wiring was formed in the semiconductor device according to claim 1 so that it might extend in a 
longitudinal direction on a semiconductor chip, and was formed in said insulating layer, and extended in said 
longitudinal direction among said 1st wiring, and is characterized by forming said 2nd wiring so that said through hole 
may be buried. 

[Claim 4] The semiconductor device characterized by the upper limit section of said 2nd wiring serving as said 
external electrode terminal in a semiconductor device according to claim 3. 

[Claim 5] Said insulating layer is a semiconductor device characterized by having the ramp of the shape of rust 
which goes away until it results [ from the top face of said insulating layer ] in the principal plane of said 
semiconductor chip in the edge of the part which carried out opening of the field where said electrode is arranged in 
the semiconductor device of any one publication of claim 1-4. 

[Claim 6] The semiconductor device characterized by having further the protective coat which has the property 
which crawls the conductive ingredient for carrying out opening of said external electrode terminal, being formed in 
the semiconductor device of any one publication of claim 1-5, and connecting electrically this external electrode 
terminal and the connection terminal of an external instrument. 

[Claim 7] The semiconductor device characterized by having further the letter electrode of a projection prepared on 
said external electrode terminal in the semiconductor device of any one publication of claim 1-6. 
[Claim 8] The process which forms the 1st wiring which covers said electrode and is connected to this electrode on 
the principal plane of the semiconductor chip which has an electrode, The process which forms the insulating layer 
which carried out opening of said electrode top so that said a part of 1st wiring might be covered, The process 
which forms the 2nd wiring which is connected to said 1st wiring and prolonged on said insulating layer, The 
manufacture approach of the semiconductor device characterized by having the process which forms the protective 
coat which has opening above the field which serves as an external electrode terminal among said 2nd wiring, and 
has the property which crawls the conductive ingredient for connecting electrically this external electrode terminal 
and the connection terminal of an external instrument 

[Claim 9] The process which forms the 1st wiring which covers said electrode and is prolonged in a longitudinal 
direction on the principal plane of the semiconductor chip which has an electrode, The process which forms the 
insulating layer which the through hole which arrives at a part of field which extended in said longitudinal direction 
among said 1st wiring was prepared, and carried out opening of said electrode. It has opening in the process which 
forms the 2nd wiring so that said through hole may be buried, and the upper part of the upper limit section which 
serves as an external electrode terminal among said 2nd wiring. The manufacture approach of the semiconductor 
device characterized by having the process which forms the protective coat which has the property which crawls 
the conductive ingredient for connecting electrically this external electrode terminal and the connection terminal of 
an external instrument. 

[Claim 10] The manufacture approach of the semiconductor device characterized by having further the process 
which forms the letter electrode of a projection on said external electrode terminal in the manufacture approach of 
a semiconductor device according to claim 8 or 9. 

[Claim 11] The process which forms said insulating layer in the manufacture approach of the semiconductor device 
any one publication of claim 8-10 is the manufacture approach of the semiconductor device characterized by 
performing exposure and etching one by one and forming said insulating layer after forming the insulator layer which 
has photosensitivity on a semiconductor chip. 

[Claim 1 2] The process which forms said insulating layer in the manufacture approach of the semiconductor device 
any one publication of claim 8-10 is the manufacture approach of the semiconductor device characterized by 
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forming an insulator layer on a semiconductor chip, forming the resist film on this insulator layer, etching after 
carrying out patterning of this resist film and forming etching resist, and forming said insulating layer. 
[Claim 13] The process which forms said insulating layer in the manufacture approach of the semiconductor device 
any one publication of claim 8-10 is the manufacture approach of the semiconductor device characterized by using 
laser or the plasma, carrying out patterning of said insulator layer, and forming said insulating layer after forming an 
insulator layer on a semiconductor chip. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a semiconductor device which has semiconductor devices, such as a 
transistor, and relates to the semiconductor device which enables detailed-ization of wiring for connecting 
especially with an external instrument, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization, densification, and improvement in the speed have 
come to be required from a semiconductor device with the miniaturization of electronic equipment, and advanced 
features, for this reason — for example, a package called muBGA (micro ball grid array) (Patent Publication Heisei 
No. 504408 [ 06 to ] official report) which LOC (lead-on chip), SON (small outline non lead), etc. were developed as 
a package for memory, or used the TAB tape is developed. 

[0003] Hereafter, the semiconductor device called conventional CSP (chip-size package) using muBGA and its 
manufacture approach are explained, referring to drawing 3 . Drawing 3 is the sectional view showing the 
conventional semiconductor device called muBGA. In drawing 3 , the semiconductor chip with which 101 builds in 
semiconductor devices, such as a transistor, the wiring circuit sheet with which 102 was prepared on the 
semiconductor chip 101, the pliant low modulus-of-elasticity ingredient with which 103 intervenes between a 
semiconductor chip 101 and the wiring circuit sheet 102, the partial lead whose wiring circuit sheet 102 has 104, the 
electrode with which a semiconductor chip 101 has 105. and 106 are the electrodes of the wiring circuit sheet 102, 
and are an external electrode for connecting a semiconductor device and the exterior. As shown in drawing 3 , the 
semiconductor device called muBGA has the structure where the wiring circuit sheet 102 was joined through the 
low modulus-of-elasticity ingredient 103 on the semiconductor chip 101. and the electrode 105 of a semiconductor 
chip 101 and the external electrode 106 of the wiring circuit sheet 102 are electrically connected through the partial 
lead 104. 

[0004] Next, the manufacture approach of the conventional semiconductor device called muBGA is explained with 
re f erence to drawing 3 . First, the wiring circuit sheet 102 which has the partial lead 104 installed from the external 
electrode 106 and this external electrode 106 on the semiconductor chip 101 is joined through the low elastic- 
modulus ingredient 103. This low elastic-modulus ingredient 103 is an insulating material, and has an adhesion 
function. Next, in case it connects electrically by the "TAB" (tape automated bonding) activity, the partial lead 104 
and an electrode 105 are connected with the conventional thermocompression bonding technique or conventional 
ultrasonic-bonding technique usually used. The semiconductor device called muBGA was manufactured by the 
above approach. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned conventional semiconductor 
device, since it is necessary to create the wiring circuit sheet 102 beforehand, a manufacture man day increases. 
Moreover, the wiring circuit sheet 102 was expensive, and since the highly efficient mounter (loading facility) was 
needed in order to connect the wiring circuit sheet 102 to a semiconductor chip 101, increase of ingredient cost and 
facility cost was not escaped. Moreover, since the width efface and thickness of the partial lead 104 became small 
and a configuration was not stabilized case [ especially in detailed wiring ] when an electrode 105 and the partial 
lead 104 which extended from the wiring circuit sheet 102 were connected, it had the fault that connection between 
the partial lead 104 and an electrode 105 became difficult. 

[0006] This invention aims at offering the semiconductor device which enables detailed-izing of wiring and high- 
reliability-izing for connecting with an external instrument, and its manufacture approach, without forming the wiring 
circuit sheet 102 in view of the above-mentioned conventional technical problem. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the means about 
the semiconductor device indicated by claims 1 -7 and the means about the manufacture approach of the 
semiconductor device indicated by claims 8-13 are provided. 

[0008] The semiconductor chip with which the electrode has been arranged on a principal plane as the 1st 
semiconductor device of this invention is indicated by claim 1, The 1st wiring connected to this electrode as 
covered the electrode, and the insulating layer which carried out opening of the field where it is prepared on a 
principal plane, a part of 1st wiring is covered, and the electrode is arranged. It has the 2nd wiring for connecting the 
external electrode terminal for being prepared on an insulating layer, and delivering and receiving a signal between 
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external instruments, and the 1st wiring and external electrode terminal. 

[0009] Since a part of 1st wiring which covered the electrode of a semiconductor chip and was prepared is covered 
by the insulating layer by this, when thrust joins the external electrode terminal on an insulating layer, the stress 
which joins an electrode is eased by the 1st wiring and insulating layer, and the dependability of a semiconductor 
device improves. Moreover, since the stress which an external electrode terminal is formed minutely and joins an 
external electrode terminal after mounting of a semiconductor device by forming an external electrode terminal on 
an insulating layer is eased by the insulating layer, the dependability and packaging density of a semiconductor 
device improve. 

[0010] Suppose that the 2nd wiring is prepared on an insulating layer in the semiconductor device of claim 1 as 
indicated by claim 2. 

[0011] Since the 2nd wiring is prepared by this on the insulating layer prepared on the semiconductor chip, the 
semiconductor device with which the stress which joins the 2nd wiring by the insulating layer was eased, and 
dependability improved further, and wiring was made detailed is obtained. 

[0012] It can have further the through hole which arrives at a part of field which the 1st wiring was formed in the 
semiconductor device of claim 1 so that it might extend in a longitudinal direction on a semiconductor chip, and was 
formed in the insulating layer, and extended in the longitudinal direction among the 1st wiring as indicated by claim 3, 
and suppose that the 2nd wiring is formed so that a through hole may be buried. 

[0013] Since the 1st wiring and external electrode terminal are certainly connected by the 2nd wiring which the 1st 
wiring was minutely prepared on the semiconductor chip, and was prepared by this so that the through hole of an 
insulating layer might be buried, wiring is made detailed and the semiconductor device whose dependability improved 
further is obtained. 

[0014] In the semiconductor device of claim 3, it is desirable that the upper limit section of the 2nd wiring serves as 
an external electrode terminal as indicated by claim 4. 

[0015] Since the thrust applied to the external electrode terminal acts on the method of directly under from the 2nd 
wiring by this, the stress which joins an electrode is eased and the dependability of a semiconductor device 
improves. 

[0016] As for an insulating layer, in any one semiconductor device of claims 1-4, it is desirable to have the ramp of 
the shape of rust which goes away until it results [ from the top face of an insulating layer ] in the principal plane of 
a semiconductor chip in the edge of the part which carried out opening of the field where the electrode is arranged 
as indicated by claim 5. 

[001 7] Since the 2nd wiring is prepared by this on the slant face of the ramp of the shape of a wedge which an 
insulating layer has, the semiconductor device whose dependability detailed-ization of wiring improved further, and 
the open circuit was prevented and improved further is obtained. 

[0018] In any one semiconductor device of claims 1-5, it is desirable to have further the protective coat which has 
the property which crawls the conductive ingredient for carrying out opening of the external electrode terminal, 
being formed, and connecting electrically this external electrode terminal and the connection terminal of an external 
instrument as indicated by claim 6. 

[0019] Thereby, since parts other than an external electrode terminal are covered with a protective coat, the open 
circuit and short circuit of wiring of those other than an external electrode terminal in back processes, such as 
connection between an external electrode terminal and the connection terminal of an external instrument are 
prevented, and the dependability of a semiconductor device improves. 

[0020] In any one semiconductor device of claims 1-6, it is desirable to have further the letter electrode of a 
projection prepared on the external electrode terminal as indicated by claim 7. 

[0021] A signal can be delivered [ thereby, ] and received much more certainly through the letter electrode of a 
projection between a semiconductor device and an external instrument 

[0022] The manufacture approach of the 1st semiconductor device of this invention as indicated by claim 8 The 
process which forms the 1st wiring which covers an electrode and is connected to this electrode on the principal 
plane of the semiconductor chip which has an electrode, The process which forms the insulating layer which carried 
out opening of the electrode top so that a part of 1st wiring might be covered. The process which forms the 2nd 
wiring which is connected to the 1st wiring and prolonged on an insulating layer. It has the process which forms the 
protective coat which has opening above the field which serves as an external electrode terminal among the 2nd 
wiring, and has the property which crawls the conductive ingredient for connecting electrically this external 
electrode terminal and the connection terminal of an external instrument 

[0023] Since according to this approach a part of 1st wiring which covered the electrode of a semiconductor chip is 
covered and an insulating layer is formed, when thrust joins the external electrode terminal on an insulating layer, 
the semiconductor device whose dependability the stress which joins an electrode was eased by the 1st wiring and 
insulating layer, and improved can be manufactured. Moreover, since the 2nd wiring and external electrode terminal 
can be minutely formed on an insulating layer, the semiconductor device whose packaging density wiring made it 
detailed and improved can be manufactured. 

[0024] The manufacture approach of the 2nd semiconductor device of this invention as indicated by claim 9 The 
process which forms the 1st wiring which covers an electrode and is prolonged in a longitudinal direction on the 
principal plane of the semiconductor chip which has an electrode. The process which forms the insulating layer 
which the through hole which arrives at a part of field which extended in the longitudinal direction among the 1st 
wiring was prepared, and carried out opening of the electrode. It has the process which forms the protective coat 
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which has opening in the process which forms the 2nd wiring, and the upper part of the upper limit section which 
serves as an external electrode terminal among the 2nd wiring so that a through hole may be buried, and has the 
property which crawls the conductive ingredient for connecting electrically this external electrode terminal and the 
connection terminal of an external instrument 

[0025] Since according to this approach a part of 1st wiring which covered the electrode of a semiconductor chip is 
covered and an insulating layer is formed, when thrust joins the external electrode terminal on an insulating layer, 
the stress which joins an electrode is eased by the 1st wiring and insulating layer. Moreover, by forming the 2nd 
wiring in a through hole and using the upper limit section as an external electrode terminal, since the thrust applied 
to the external electrode terminal acts on the method of directly under from the 2nd wiring, the stress which joins 
an electrode is eased, and an external electrode terminal and the 1st wiring are connected certainly. Therefore, the 
semiconductor device whose dependability improved can be manufactured. Furthermore, the semiconductor device 
whose packaging density wiring made them detailed to it since the 2nd wiring and external electrode terminal were 
minutely formed in the through hole, and improved the 1st wiring on the semiconductor chip, respectively can be 
manufactured. 

[0026] In claim 8 or the manufacture approach of 9, it is desirable to have further the process which forms the 
letter electrode of a projection on an external electrode terminal as indicated by claim 10. 

[0027] According to this approach, the semiconductor device a signal can be delivered and received much more 
certainly through the letter electrode of a projection between a semiconductor device and an external instrument 
can be manufactured. 

[0028] After the process which forms an insulating layer forms the insulator layer which has photosensitivity on a 
semiconductor chip, in the manufacture approach of any one semiconductor device of claims 8-10, it is good also as 
performing exposure and etching one by one and carrying out them, as indicated by claim 11. 

[0029] According to this approach, it can etch, after exposing directly the insulator layer which has photosensitivity, 
and an insulating layer can be formed. 

[0030] In the manufacture approach of any one semiconductor device of claims 8-10, the process which forms an 
insulating layer is good also as etching, after forming an insulator layer on a semiconductor chip, forming the resist 
film on this insulator layer, carrying out patterning of this resist film and forming etching resist, and forming an 
insulating layer as indicated by claim 12. 

[0031] According to this approach, an insulating layer can be formed using the etching resist formed on the insulator 
layer. 

[0032] After the process which forms an insulating layer forms an insulator layer on a semiconductor chip, in the 

manufacture approach of any one semiconductor device of claims 8-10, it is good also as using laser or the plasma, 

carrying out patterning of the insulator layer, and forming an insulating layer, as indicated by claim 13. 

[0033] According to this approach, direct patterning of the insulator layer can be carried out, and an insulating layer 

can be formed. 

[0034] 

[Embodiment of the Invention] (1st operation gestalt) The 1st operation gestalt of this invention is explained 
hereafter, referring to drawing 1 . Drawing 1 (a) is the top view showing the condition that there is no solder resist 
of the semiconductor device concerning this operation gestalt, and drawing 1 (b) is a sectional view in the I-I line 
which shows the condition that there is a solder resist of drawing 1 (a). In drawing 1 (a) and (b), 10 is the 
semiconductor chip of the shape of a square which builds in the semiconductor integrated circuit which some semi- 
conductor wafers which consist of silicon are divided, and becomes, and consists of semiconductor devices, such as 
a transistor. In the principal plane of a semiconductor chip 10, two or more electrodes 11 are arranged near the side 
section. 

[0035] 1st wiring 20A which becomes a longitudinal direction from a metal toward the inside on the opposite side 10 
of the side section where each electrode 1 1 approaches, i.e., a semiconductor chip, is prepared so that some each 
electrode [ at least ] 1 1 may be covered. 1st wiring 20A on an electrode 1 1 is exposed at least — making — and — 
this — a part of 1st wiring 20A and the principal plane of a semiconductor chip 10 — a wrap — the insulating layer 
30 which consists of an insulating material which has a low elastic modulus like is formed. The edge of an insulating 
layer 30 has the cross-section configuration of the shape of an inclined wedge to the principal plane of the 
semiconductor chip 10 with which 1st wiring 20A was prepared. And on a part of 1st wiring 20A [ at least ] and an 
insulating layer 30, the 2nd wiring 21 which consists of a metal is formed. That is, it goes over the 2nd wiring 21 on 
the slant face of the cross-section configuration of the shape of a wedge which the edge of an insulating layer 30 
has, and it is formed on the flat part of an insulating layer 30. 

[0036] The land 22 which is formed on the flat part of an insulating layer 30, and leads to the 2nd wiring 21 is 
exposed, and the solder resist 40 is formed. A land 22 functions as an external electrode terminal for outputting and 
inputting a signal between a semiconductor chip 10 and an external instrument And on the land 22, the metal ball 50 
which is a letter electrode of a projection is formed. That is. it has the structure where the metal ball 50 was joined 
to the land 22 exposed to opening of a solder resist 40. 

[0037] As explained above, according to the semiconductor device of this operation gestalt, the land 22 formed on 
the insulating layer 30 which has a low elastic modulus is connected to the electrode 11 through the 2nd wiring 21 
formed over the flat part [ of an insulating layer 30 ]. slant-face, and principal plane top of a semiconductor chip 10, 
and 1st wiring 20A formed on this principal plane. Therefore, since 1st wiring 20A can be minutely formed on the 
slant face of an insulating layer 30 as compared with the semiconductor device using the partial lead of the 
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conventional wiring circuit sheet, the semiconductor device with a cheap manufacturing cost which fits micro 
processing of wiring and can respond to many pin-ization is realized. 

[0038] Moreover, the semiconductor device of this operation gestalt is formed on the insulating layer 30 in which 
the 2nd wiring 21 and land 22 have a low elastic modulus. Therefore, since the thermal stress with which the thermal 
stress produced between a semiconductor device and a substrate is absorbed by the insulating layer 30, and is 
impressed to the metal ball 50 as a result after mounting a semiconductor device in the substrate of an external 
instrument is eased, the semiconductor device which has high dependability is realized. 

[0039] Moreover, since a part of 1st wiring 20A connected to the electrode 11 is covered and an insulating layer 30 
is formed, when thrust joins the external electrode terminal on an insulating layer, the stress impressed to an 
electrode 11 is eased by 1st wiring 20A and the insulating layer 30, and the semiconductor device which has high 
dependability also from this point is realized. 

[0040] The manufacture approach of the semiconductor device concerning this operation gestalt is explained 
referring to drawing 1 (a) and (b). 

[0041] First, a metal layer is formed with vacuum evaporation© or nonelectrolytic plating on the principal plane of 
the semiconductor chip 10 which has an electrode 11. 

[0042] Next, as a resist is applied on a metal layer, and an electrode 1 1 is covered and it extends to the inside in 
the principal plane of a semiconductor chip 10, a resist is etched after carrying out patterning. That is, as an 
electrode 1 1 is covered and it extends to the inside in the principal plane of a semiconductor chip 10, 1st wiring 20A 
which consists of a metal is formed. 

[0043] Next, after applying the photosensitive ingredient which has insulation and low elasticity over the whole 
surface of the principal plane of a semiconductor chip 10 in which 1st wiring 20A was formed, desiccation, exposure, 
and development are performed one by one. The insulating layer 30 which carried out opening of the 1st wiring 20A 
on an electrode 1 1 at least by this is formed. In this case, it sets, for example, the scattered light is used by 
exposure, and to 1st wiring 20A, it is not perpendicular, and the cross-section configuration of the insulating layer 
30 in opening is made into the shape of a taper, and is formed. As a photosensitive ingredient for forming an 
insulating layer 30, what is necessary is just the polymer which has the insulation of polyimide, epoxy, etc., for 
example. 

[0044] Next, on the whole surface of the principal plane of a semiconductor chip 10, a metal thin film layer is formed 
with a nonelectrolytic plating method, a vacuum deposition method, the sputtering method, or a CVD method. For 
example, the metal thin film layer which consists of Cu using a nonelectrolytic plating method is formed. 
[0045] Next, after applying a photosensitive resist over the whole surface of the principal plane of a semiconductor 
chip 10 in which the metal thin film layer was formed and stiffening resists other than the predetermined pattern 
section by exposure, the resist of this pattern section is removed. 

[0046] Next, non-electrolyzed nickel plating and non-electrolyzed Au plating are performed one by one to the metal 
layer which used electrolysis plating, formed the metal layer which has the large thickness which becomes said 
pattern section from Cu, fused and removed the resist and was formed after that. 

[0047] Next, the 2nd wiring 21 and land 22 which have a predetermined pattern are formed in coincidence by leaving 
the metal layer which is immersed in an etching reagent, and melts the part which consists only of a metal thin film 
layer, and has large thickness. 

[0048] In addition, the 2nd wiring 21 and land 22 may be formed in coincidence by making a metal membrane deposit 
over the whole surface of the principal plane of a semiconductor chip 10, applying a resist on it forming the resist 
for etching masks on the predetermined pattern section using a well-known photolithography technique, and etching 
a metal layer by using this resist as a mask. 

[0049] Next, after applying a photosensitive solder resist over the whole surface of the principal plane of a 
semiconductor chip 10 in which 1st wiring 20A, an insulating layer 30, the 2nd wiring 21, and a land 22 were formed, 
a photolithography technique is used, a land 22 is exposed at least, and a solder resist 40 is formed. 1st wiring 20A 
which is wiring of those other than land 22, and the 2nd wiring 21 are protected from the pewter fused in the back 
process by the solder resist 40. 

[0050] Next, after laying the metal ball 50 which consists of a pewter, Cu, nickel, etc. or consists of a metal by 
which pewter plating was carried out on a land 22, fused junction of the metal ball 50 and the land 22 is carried out. 
According to the above process, the semiconductor device concerning this operation gestalt can be obtained. 
[0051] According to the manufacture approach of the semiconductor device of this operation gestalt, in the principal 
plane of a semiconductor chip 10, the cross-section configuration of the insulating layer 30 of the part which carried 
out opening of the electrode 1 1 is formed in the shape of a taper. The structure which is easy to form the 2nd 
wiring 21 minutely over the slant-face top of an insulating layer 30, and the 2nd wiring 21 cannot disconnect easily 
due to this can be constituted. 

[0052] (2nd operation gestalt) The 2nd operation gestalt of this invention is explained hereafter, referring to drawing 
2 . Drawing 2 (a) is the top view showing the condition that there is no solder resist of the semiconductor device 
concerning this operation gestalt, and drawing 2 (b) is a sectional view in the II — n line which shows the condition 
that there is a solder resist of drawing 2 (a). In drawing 2 (a) and (b). the same sign as the sign in drawing 1 (a) and 
(b) is given to the same component as the 1st operation gestalt, and the explanation is omitted suitably. 
[0053] In this operation gestalt as it extends to the inside further. 1st wiring 20B which consists of a metal is 
prepared, so that some each electrode [ at least ] 1 1 may be covered, and rather than it can set in the 1st 
operation gestalt toward the opposite side of the side section where each electrode 1 1 approaches, i.e.. the inside of 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web_cgi.eije 



2005/06/24 



JP,11t204678,A [DETAILED DESCRIPTION] 



5/6 s<— v 



a semiconductor chip 10. And on the semiconductor chip 10, the insulating layer 30 which consists of an insulating 
material which has insulation and a low elastic modulus is formed so that it may cover inside the field where 1st 
wiring 20B on an electrode 1 1 was exposed, and 1st wiring 20B was exposed. That is, the edge of 1st wiring 20B 
prolonged to the inside of a semiconductor chip 10 is established in the bottom of the flat part which an insulating 
layer 30 has. And the through hole which reaches 1st wiring 20B is formed in the insulating layer 30 on the edge of 
1st wiring 20B, the conductor which becomes this through hole from Ag paste, Cu paste, etc. by print processes is 
embedded, and 2nd wiring 21 B is formed. 

[0054] In the flat part of an insulating layer 30, the upper limit section which 2nd wiring 21 B has exposed constitutes 
a land 22. Moreover, a land 22 is exposed and the solder resist 40 is formed so that the whole principal plane of a 
semiconductor chip 10 may be covered. A land 22 functions as an external electrode terminal for outputting and 
inputting a signal between a semiconductor chip 10 and an external instrument. That is, the land 22 and 1st wiring 
20B which are an external electrode terminal are connected by 2nd wiring 21 B. 

[0055] On the land 22. the metal ball 50 which is a letter electrode of a projection is formed. That is. it has the 
structure where the metal ball 50 was joined to the land 22 exposed to opening of a solder resist 40. 
[0056] As explained above, according to the semiconductor device of this operation gestalt, the upper limit section 
of 2nd wiring 21 B prepared in the through hole of the insulating layer 30 which has a low elastic modulus constitutes 
a land 22, and the metal ball 50 is formed on a land 22. 2nd wiring 21 B is connected to the electrode 11 of a 
semiconductor chip 10 through 1st wiring 20B prepared in the bottom of an insulating layer 30. Therefore, since 1st 
wiring 20B can be minutely formed on a semiconductor chip 10 as compared with the semiconductor device using 
the partial lead of the conventional wiring circuit sheet, the semiconductor device with a cheap manufacturing cost 
which fits micro processing of wiring and can respond to many pin-ization is realized. 

[0057] Moreover, since the thermal stress with which the thermal stress produced between a semiconductor device 
and a substrate is absorbed by the insulating layer 30, and is impressed to the metal ball 50 as a result after 
mounting a semiconductor device in the substrate of an external instrument is eased, the semiconductor device 
which has high dependability is realized. 

[0058] Moreover, since a part of 1st wiring 20B connected to the electrode 1 1 is covered and an insulating layer 30 
is formed, when thrust joins the external electrode terminal on an insulating layer, the stress impressed to an 
electrode 11 is eased by 1st wiring 20B and the insulating layer 30. and the semiconductor device which has high 
dependability is realized. 

[0059] Moreover, since the stress with which the thrust applied to the external electrode terminal by using the 
upper limit section of the 2nd wiring as an external electrode terminal acts on the method of directly under from the 
2nd wiring, and joins an electrode is eased, the semiconductor device which has high dependability also from this 
point is realized. 

[0060] Moreover, since the precision of the dimension in the edge of an insulating layer 30 or a configuration can be 
eased by forming 1st wiring 20B in the bottom of an insulating layer 30, the manufacture yield of a semiconductor 
device can be improved. 

[0061] The manufacture approach of the semiconductor device concerning this operation gestalt is explained 
referring to drawing 2 (a) and (b). 

[0062] First, 1st wiring 20B which consists of a metal is formed by the same approach as the 1st operation gestalt. 
In this case, as it extends to the inside of a semiconductor chip 10 further, 1st wiring 20B is formed rather than it 
can set in the 1st operation gestalt 

[0063] Next, after applying the photosensitive ingredient which has insulation and low elasticity over the whole 
surface of the principal plane of a semiconductor chip 10 in which 1st wiring 20B was formed, desiccation, exposure, 
and development are performed one by one, and an insulating layer 30 is formed. In case an insulating layer 30 is 
formed, a through hole is formed so that opening of the part on the electrode 11 of 1st wiring 20B may be carried 
out and it may arrive at the edge of 1st wiring 20B under an insulating layer 30. Like the 1st operation gestalt, to 1st 
wiring 20B, the cross-section configuration of the insulating layer 30 in opening is made into the shape of a taper, 
and is formed. As a photosensitive ingredient for forming an insulating layer 30, what is necessary is just the 
polymer which has the insulation of polyimide, epoxy, etc., for example. 

[0064] Next, after applying a photosensitive resist over the whole surface of the principal plane of a semiconductor 
chip 10 in which the metal thin film layer which consists of Cu on the whole surface of the principal plane of a 
semiconductor chip 10 was formed in by the respectively same approach as the 1st operation gestalt, and this metal 
thin film layer was formed and stiffening resists other than on the through hole in an insulating layer 30 by exposure, 
the resist on a through hole is removed. That is, in the through hole of an insulating layer 30. a resist is not made to 
remain but it changes into the condition of having exposed the formed metal thin film layer. 

[0065] Next, by the respectively same approach as the 1 st operation gestalt, the metal layer which has the large 
thickness which consists of Cu is formed on the exposed metal thin film layer in a through hole, a resist is fused and 
removed, and non-electroryzed nickel plating and non-electrolyzed Au plating are performed one by one after that 
By this, a metal layer is formed so that a through hole may be buried, and nonelectrolytic plating of nickel and the 
Au is carried out one by one also to the upper limit side of the metal layer exposed in the insulating layer 30. 
[0066] Next, 2nd wiring 21 B which becomes a through hole in an insulating layer 30 from a metal layer is formed by 
being immersed in an etching reagent melting the part which consists only of a metal thin film layer, and leaving the 
metal layer which has large thickness. Therefore. 2nd wiring 21 B is connectable with an electrode 11 through 1st 
wiring 20B. The outcrop of 2nd wiring 21 B in the front face of an insulating layer 30, i.e.. the upper limit section of 
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2nd wiring 21 B, functions as a land 22. 

[0067] Next, by the same approach as the 1st operation gestalt a land 22 is exposed at least and a solder resist 40 
is formed. It is protected from the pewter which 1st wiring 20B which is wiring of those other than land 22 fused in 
the back process by the solder resist 40. 

[0068] Next, after laying the metal bail 50 on a land 22, fused junction of the metal ball 50 and the land 22 is carried 
out According to the above process, the semiconductor device concerning this operation gestalt can be obtained. 
[0069] According to the manufacture approach of the semiconductor device of this operation gestalt, since 1st 
wiring 20B is formed on a semiconductor chip 10, the semiconductor device which has the structure which is 
suitable for micro processing of wiring, and is hard to disconnect can be manufactured. 

[0070] Moreover, since the quality control of the dimension in the edge of an insulating layer 30 or a configuration 
aiming at open-circuit prevention of wiring can be eased by forming 1st wiring 20B in the bottom of an insulating 
layer 30, a semiconductor device can be manufactured by the high manufacture yield. 
[0071] In addition, in each operation gestalt explained above, in order to form an insulating layer 30, the 
photosensitive ingredient which has insulation and low elasticity was applied. Not only this but the insulating material 
which was beforehand formed in the shape of a film, respectively and which has low elasticity and photosensitivity 
may be used. In this case, after sticking the insulating material of the shape of a film which has low elasticity and 
photosensitivity on the principal plane of a semiconductor chip 10, negatives are exposed and developed and the 1st 
wiring 20A and 20B is exposed. 

[0072] Moreover, the cross-section configuration in opening of an insulating layer 30 was formed in the shape of a 
taper using the scattered light It may replace with this, may expose using parallel light, it may carry out controlling 
the temperature profile in heat treatment after development etc., and the cross-section configuration in opening of 
an insulating layer 30 may be formed in the shape of a taper. 

[0073] Moreover, an insulating material without photosensitivity can also be used. In this case, direct patterning of 
the insulating material without the photosensitivity formed in the principal plane of a semiconductor chip 10 is 
carried out by mechanical processing of laser, the plasma, etc. Or etching resist is formed on an insulating material 
without the photosensitivity formed in the principal plane of a semiconductor chip 10, and after carrying out 
patterning of this etching resist, chemical processing of etching etc. is performed. By these approaches, the 1st 
wiring 20A and 20B is exposed. 

[0074] Furthermore, although the electrode 1 1 was formed in the outside on the principal plane of a semiconductor 
chip 10 and the land 22 and the metal ball 50 were formed in the inside insulating layer 30, respectively, it replaces 
with this and an electrode 1 1 is formed, the inside, for example, near a center section, opening of the electrode 1 1 
may be carried out, an insulating layer 30 may be formed, and a through hole, a land 22, and the metal ball 50 may be 
formed in the outside insulating layer 30. [ on the principal plane of a semiconductor chip 10 ] 
[0075] 

[Effect of the Invention] Since the stress which the stress which joins an electrode through the 2nd wiring is eased 
by the 1st wiring and insulating layer, and joins an external electrode terminal after mounting is eased by the 
insulating layer according to invention of claims 1-7. the dependability of a semiconductor device improves. 
Moreover, since an external electrode terminal is minutely formed on an insulating layer, detailed wiring is attained. 
[0076] According to invention of claims 8-13, the structure of claims 1-7 is easily realizable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the top view showing the condition that there is no solder resist of the semiconductor device 
concerning the 1st operation gestalt of this invention, and (b) is a sectional view in the I-I line which shows the 
condition that there is a solder resist of (a). 

[Drawing 2] (a) is the top view showing the condition that there is no solder resist of the semiconductor device 
concerning the 2nd operation gestalt of this invention, and (b) is a sectional view in the EHI line which shows the 
condition that there is a solder resist of (a). 

[Drawing 3] It is the sectional view showing the conventional semiconductor device. 
[Description of Notations] 

10 Semiconductor Chip 

11 Electrode 

20A, 20B 1st wiring 

21 A, 21 B 2nd wiring 

22 Land (External Electrode Terminal) 
30 Insulating Layer 

40 Solder Resist (Protective Coat) 
50 Metal Ball 
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